Abstract--An allometric method for estimating the volume change in inflamed paw of rats is described. The technique is effective and advantageous for long term observation of adjuvant arthritis which lacks a suitable reference criterion due to the simultaneous swelling of the control paw. In the present method, the inflammatory intensity (IF) of paw edema is estimated by means of the formula:
IF('/) -{2V,icXd(I WL;'aX',) 1; 100 where Vt is the paw volume, Wt is the body weight and X is the tail length of the inflamed rat. The constants a, b, c and d are obtained from the normal rats using the relative growth law, W=aX'' and V cV (where W is the body weight, V is the paw volume and X is the tail length).
The differential volume of paws between untreated and treated legs of the same experi mental animal has been employed as a convenient parameter of the inflammatory intensity of the paw edema in rats (1, 2) . This method is effective in assessing the short-term experi ment, but is not adequate for the long term observation of a delayed type inflammatory reaction such as adjuvant arthritis. The reason is that the control paw usually swells as a consequence of systemic immune response. In order to overcome this difficulty, a modified experimental design is usually employed, where a population of rats is randomly divided into two groups, one as control and the other as the experimental set. The volume of the paws is measured in both sets at decided intervals and the difference between the two groups is analyzed statistically. However, this method has the drawback that during prolonged experimentation, rats in the experimental set lose not only body weight but also the volume of paw due to the physiological changes caused by chemical treatments. This feature makes direct comparison between two groups of rats ambiguous.
There is to date no satisfactory method for assessing long term observation of the delayed type of inflammation. We devised an allometric method based on the "Relative Growth Law" of Huxley and Teissier (3) which allows for a quantitative estimation of the volume of inflamed paws. This new method involves a two-step compensation to obtain control values depending on the length of tail and body weight. The derived equations have proven to give correct estimates in the inflammatory reaction in rats.
MA"fERIALS AND METHODS

Experimental anitna/s
Male Sprague-Dawley rats, weighing 250-270 g were housed in metal net cages and N. L. SA TO ct S. TOMISA WA sustained on a diet of CE-2 (CLEA Japan Inc., Tokyo) and water ad libitnin. Temperature (24___2 'C) and humidity (50 to 70°;,) were maintained at constant levels.
Inflammatory reagent
Complete adjuvant (10 mg dead Myycobacterium tuberculosis, Aoyama B strain in I ml liquid paraffin) was used to produce adjuvant-arthritis. 
RESULTS
Allometric constants
The relationships among tail length (X, cm), body weight (W, g) and hind paw volume (V, ml) of normally growing rats (8 to 13 weeks old) were analyzed to deter mine the allometric constants a, b, c and d. It was ascertained that both the rela tions between log X and log W, and be tween log X and log V were almost linear.
There was no significant discrepancy among each constant in the experiments as shown in Table 1 .
Consequently, deviations from the above standard correlations in body weight and paw volume were evaluated when the rats were fasted for one or two Fig. 1 , that JV/cXd was almost equivalent to dW/2aXh.
This relation can be also applied to the cases of body weight reduction induced by the systemic effect of drugs and/or irritant. Equating these expressions gives the formulae (A) and (B) described in the method.
Observations of adjuvant arthritis
Rats were injected subcutaneously with 0.05 ml of complete adjuvant into the plantar side of the right hind paw. Untreated (control) rats were also prepared to determine the con stants a, b, c and d for this experiment. The representative time courses of volume increase in the inflamed paw shown in Fig. 2 were calculated by the equation (B). Changes in body weight calculated by the equation (C) are also given.
In another series of experiments, body weight in some rats with inflamed paws was reduced by excessive administration of anti-inflammatory drugs given to determine the efficacy of the present method as shown in Fig. 3 . The data are summarized in Table 2 . 
DISCUSSION
The present technique appears to be effective and advantageous for long term obser vation of adjuvant arthritis which lacks suitable reference criteria due, for example, to the simultaneous swelling of both paws. The present method can be also applied for "individual diagnosis or prognosis".
Our six months experience applying this technique showed that there is no remarkable difference in the allometric constants among tail length, body weight and paw volume when the same strain of rats is used under constant environmental conditions. The constants a, b, c and d, however, are better determined for each experiment, as changes in rearing en vironment easily affect body weight.
Since there are many allornetries among length or weight of living body parts (4-5), the present thesis can be applied to other types of experiments such as chronic toxicity tests to determine changes in weight of tissues or teratologic tests to assess changes in length of body parts. When applying the present technique, it is of importance to determine how the systemic effect of treatment, such as body weight reduction, affects standard correlations.
